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I. CHRONOLOGY 

1. Application: On June 22, 1362, t h e  Universi ty  of 

P i t t sbu rgh  submitted a proposal  t o  the  Nat ional  Aeronautics and Space 

Administration f o r  t h e  construct ion of a Space Research Coordination 

Center bu i ld ing .  

an agreement with NASA t o  develop (1) s t r o n g ,  m u l t i d i s c i p l i n a r y ,  space- 

r e l a t e d  research programs i n  science and engineer ing,  and ( 2 )  a mechanism 

t o  encourage spin-off of  space-generated technology i n t o  t h e  econow. 

This agreement was formalized i n  a I"lemorandum of Understanding s igned 

on May 6 ,  1963, by t h e  Chancellor of t h e  Universi ty  and on June 4, 1963, 

by t h e  Administrator o f  MASA. "he por t ion  of t h e  Memorandum t h a t  dea l s  

with t h e  f a c i l i t y  appears on t h e  i n s i d e  f r o n t  cover. 

After extended discussion,  t h e  Universi ty  en te red  i n t o  

2 .  Award of grant :  On June 20, 1963, NASA implemented a 

provis ion of  t h e  Merrorandum o f  Understanding by providing a F a c i l i t i e s  

Grant NsG(F)-13 i n  t h e  amount of $1,500,000 t o  t h e  Universi ty  of 

P i t t sbu rgh  t o  cons t ruc t  a b u i l d i n g  f o r  i t s  Space Research Coordination 

Center .  

3. Planning: The a r c h i t e c t u r a l  firm of Deeter & Ritchey had 

been engaged i n  A p r i l  1963, t o  prepare preliminary plans,  s p e c i f i c a t i o n s  

and c o s t  estimates f o r  t h e  proposed bu i ld ing .  Upon award of  t h e  g ran t ,  

t n e  firm was asked t o  proceed w i t h  t h i s  work. Representatives of t h e  

L e w i s  Research Center reviewed t h e  plans a t  var ious s t ages  and made many 

va luab le  suggest ions.  

December 28, 1963. 

F i n a l  plans and s p e c i f i c a t i o n s  were completed on 

The gran t  of $1,500,000 w a s  budgeted as follows: 
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a. Construct ion arid f ixed  equipment $1,315,000 
b.  Archi t c c t u r a l  =id engineer ing se rv i  ces  3 Oh ,000 
c ' .  Cont ingency 69,000 
d. Sure ty  bocds and Y i w  insurance 10,000 

$1,5xJ,000 

h .  Awardirig of con t r ac t :  On January 3 ,  13614, a s e l e c t e d  l i s t  

of  pw-qi ia l l f ied  c o n t r a c t o r s  WRS l r i v i t c d  t o  b id  nnd s e a l e d  b i d s  were 

Flumking: Heating, V m t i  l a t i n g  a i d  Air Conditioning (HVA'J! ; and 

E l e c t r i c a l .  'The: h i t l Je rs ,  a l l  of whom are from PittsburEki o r  i t s  suburbq, 

arid the i r  s ihmi t t ed  bi 3s are shown i n  Appendix A .  

T h e  *General Contract was awarded t o  t h e  lowest b idde r  i n  t h i s  

ca tegcr j ,  t h e  Dick Corporation of LarEe,  Pennsylvania,  on February 29, 

1?61+. The lowest Plumbing, HVAC and E l e c t r i c a l  b idde r s  were assigned t o  

t h e  Dick Corporation a t  t h e i r  b i d  p r i ces .  '?he General Contractor  (Dick) 

included a fee i n  h i s  b i d  f o r  acce2t ing t h e  t h r e e  subcont rac tors  

ass igned ,  coord ina t ing  t h e i r  work and accept ing  full r e s p o n s i b i l i t y  f o r  

a l l  work covered by t h e  Plans and Spec i f i ca t ions .  The amount of t h e  

General Contract  w a s  $1,314,?80, which is  t h e  sum of t h e  fou r  lowest 

b i d s  i n  each category p lus  $32,795 ir, accepted a l t e r n a t e s ,  not  r e f l e c t e d  

ir. t h e  l i s t e d  b ids .  

5 .  Construct ion and occupancy: The General Contractor  w a s  

au thor ized  t o  s tar t  w o r k  on February 24, 1964, and t h e  cornerstone was 

l a i d  on June 2 ,  1964. The bu i ld ing  w a s  accepted on May 17, 1965, two 

days earlier than t h e  con t r ac t  completion da te  of  May 19,  1965. A few 

items on t h e  punch l i s t  remained and several. l a t e  change orders  had not 

been accompiished as of t h a t  d a t e ;  a l l  of t h e s e  i t e m s  were completed by 

October  10 ,  1965. The b u i l d i n g  w a s  dedicated on November 18, 1965, a t  

which d a t e  it w a s  e s s e n t i a l l y  f u l l y  occupied. 



11. FINANCIAL SUMNARY 

October 10, 1?65 

61,382 ¶24 3.64 1. Construct ion and f ixed  equipment 

2.  Arch i t ec tu ra l  and engineer ing se rv ices  

A r c h i t e c t ' s  fee 
Surveys 
Test borinqs 
S o i l  t e s t i n g  
Renderings 
Clerk of  t h e  Works 
Photogrephs 

3. Surety bonds and f i re  insurnnce 

4. Miscellaneous f i x e d  equipment 

Power c e n t e r  gear  
F i r e  ex t ingu i she r s  
Bui lding s ign  

5. T o t a l  

6. Contingency (refunded)  

7. Amount of g ran t  

$ 85,807.60 
712.50 

1 ¶31h. 47 
455.45 
320.00 

lh ,94 3.27 
74.00 

$103,627.29 103,627.29 

8,103.49 

$1,000.00 
1,3&2.65 

300.00 
8 2 , 6 8 2 x  2,682,65 

$1,496,657.07 

3,342.93 

$1,500,000.00 

The c o s t  p e r  square f o o t  ( g r o s s )  i s  $1,~97,000/42,600 square fee t  o r  $35.14. 
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111. BUILDING LOCATION 

To f u l f i l l  t h e  Un ive r s i ty ' s  aereements under t h e  Pitt-NASA 

Memorandum of Understanding, it w a s  necessary t o  l o c a t e  t h e  b u i l d i n g  t o  

provide easy access  t o  t h e  phys ica l  sci.ence and e n c h e e r i n g  departments 

of t h e  Universi ty .  

t h e  b u i l d i n g  i s  p h y s i c s l l y  connected ( a t  f o u r  l e v e l s )  t o  a complex of 

f ive interconnected bu i ld ings  devoted t o  physics  and engineering. 

t h e  completion of t h e  $14,200,000 Engineering b u i l d i n g ,  f o r  which ground 

w i l l  be broken i n  March 1966, a l l  of t h e  bu i ld ings  i n  t h i s  complex w i l l  

be assigned t o  t h e  Physics Department. I n  a d d i t i o n ,  t h e  engineer ing 

departments, now s c a t t e r e d  over  a h i l l y  campus, w i l l  be combined i n  tine 

s i n g l e  l a r g e  eng inee r in r  bu i ld ing .  A new $3,500,000 chemistry b u i l d i n g  

( f inanced  and i n  t h e  f i n a l  ? l a m i n g  s t a g e )  w i l l  t r i p l e  t h e  f l o o r  space 

assigned t o  chemistry. 

t h e  IBM-360 computer now being i n s t a l l e d  i n  t h e  Un ive r s i ty ' s  Computatj on 

and Data Processing Center by a remote console. 

me p l o t  plan shows t h e  s e l e c t e d  loca t ion .  Note t h a t  

With 

It i s  planned t o  connect t h e  SRCC bu i ld ing  t o  

The l i f e  sc i ence  departments , t h e  Mathematics Department, 

+.ne H e a l t h  Center,  t h e  Mellon I n s t i t u t e ,  t h e  Carnegie Library, t h e  

U n i v e r s i t y ' s  new Hillman Library and t h e  Carnegie I n s t i t u t e  of Technology 

are a l l  wi th in  easy walking dis tance.  
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IV. DESIGN REQUIREMENTS 

1. Research laboratory requirements : The bu i ld ing  must ----. 

provide l a b o r a t o r i e s  and a u x i l i a r y  t e c h n i c a l  and o f f i c e  areas f o r  b a s i c  

research programs i n  space-related research. The following s p e c i f i c  

t e c h n i c a l  requirements were e s t ab l i shed :  

a. A l l .  spaces must be modular and r e l a t i v e l y  e a s i l y  
modi f i e d  . 

b. [ J t i l i t y  s e r v i c e s  must be ava i l ab le  i n  a l l  spaces,  
i n  a modular arrangement t o  work with t h e  modular 
spaces,  and e a s i l y  modified i n  a l l  spaces.  

c. A l l  l abo ra to ry  spaces must be equipped, with 
u t i l i t i e s  extended t o  po in t  of use. 

d. Of f i ces  must be conve r t ib l e  t o  l a b o r a t o r i e s  and 
v i  ce -ve rs a. 

e. The o v e r a l l  bu i ld ing  power requirement, i s  a 750-KVA 
e l e c t r i c  s e r v i c e ,  w i t h  room f o r  doubling t r ans -  
former capaci ty ,  and with 400 amp - 36 bus duct 
t a p s  a v a i l a b l e  at a l l  l a b o r a t o r i e s .  

f .  Spec ia l  e l e c t r i c a l  requirements f o r  physics 
l a b o r a t o r i e s  include su r face  metal raceways with 
r ecep tac l e s  a t  t h e  perimeter of t h e  lab,  supplying: 

120 v - 18 r egu la t ed  and standard 
208 V - 18 and 34 standard 
A l l  c i r c u i t s  grounded 
Color coded c i r c u i t s  and r ecep tac l e s .  

The need f o r  r egu la t ed  power has been e s t a b l i s h e d  
by experience wi th  equipment malfunction i n  
similar research programs, p a r t i c u l a r l y  at times 
of peak power loads i n  the  c i t y .  

e;. A n  a l l  air -condi t ioned bu i ld ing  with a zone and 
c o n t r o l  at each l abora to ry  i s  c a l l e d  f o r ;  t h e  
r e l a t i v e  humidity w i l l  be maintained a t  50 p e r  
c e n t ;  t h e  air  f i l t e r i n g  system s h a l l  be of high 
e f f i c i e n c y  and a sepa ra t e  fume hood exhaust 
system s h a l l  be a v a i l a b l e  t o  a l l  spaces.  

6 
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Hot and cold water ,  compressed a i r ,  n a t u r a l  
gas and a c i d  waste l i n e s  a re  t o  be a v a i l a b l e  
t o  a l l  spaces ,  w i t h  oxygen l i n e s  i n  s e l e c t e d  
l a b o r a t o r i e s .  

Transmission of v i b r a t i o n  t o  tne bu i ld ing  
from fans ,  motors, a i r  handling u n i t s ,  e t c . ,  
s h a l l  be l i m i t e d  by spr ing-type i s o l a t o r s  t o  
1 per  cen t  of t he  v ib ra t ion  amplitude t h a t  
would be p re sen t  without such i s o l a t o r s .  

Xon-magnetic materials a r e  requi red  i n  
s e l e c t e d  l a b o r a t o r i e s .  

E l e c t r i c a l  f i x t u r e s  s h a l l  be  sh i e lded  and 
s h a l l  provide 55-80 footcandles  of i l lumina-  
t i o n  on working su r faces .  

Tie a v a i l a b l e  l i v e  load a t  a l l  f l o o r s  s h a l l  
be at l e a s t  150 l b / s q  f t .  

The roof must be a v a i l a b l e  f o r  observat ions 
and experimer,t. This  a r e a  is t o  se rve  as a 
t e s t i n g  area f o r  instruments designed f o r  
observatior, of t i e  upper atmosphere of t h e  
n i g h t  sky and planned f o r  eventua l  use i n  
t h e  Un ive r s i ty ' s  Upper Atmosphere Observatory 
i n  t h e  nearby Laurel Mountains. 

2 .  'Knowledge A v a i l s b i l i t y  program requirements : The 

Knowledge A v a i l a b i l i t y  Systems Center should be loca ted  as a self-con- 

t a i n e d  u n i t  i n  a q u i e t  p a r t  of t h e  bui ld ing .  A t  t h e  same t i m e  it must 

have ready access  t o  t h e  r e s t  of t he  b u i l d i n g  t o  f a c i l i t a t e  i n t e r a c t i o n  

between t h e  staff of t h e  Center  and t h e  s c i e n t i s t s  and engineers  i n  t h e  

bu i ld ing .  The requirements a r e  ( a )  a s u i t e  of o f f i c e s ,  ( b )  provis ion  f o r  

record  s t o r a g e ,  ( c )  provis ion  f o r  the  i n s t a l l a t i o n  of a computer console 

and o t h e r  information r e t r i e v a l  ha!*dware, and ( d )  a seminar room f o r  meet- 

i n g  w i t h  r ep resen ta t ives  of t h e  reg iona l  i n d u s t r i e s  served by t h e  Center. 

3. The b u i l d i n g  spec i f i ca t ions :  The requirements l i s t e d  

above were m e t  by a bu i ld ing  w i t h  these  design c h a r a c t e r i s t i c s .  

The b u i l d i n g  is  a f ive-s tory  s t r u c t u r e  of 42,600 sq. ft. ( g r o s s )  

and a n e t  useable  area of 55.7% o r  23,830 sq. ft. Note t h a t  t h e  
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Memorandun of Understanding c a l l s  f o r  "approximately 43,000 gross  square 

f e e t . "  

A c e n t r a l  c o r r i d o r  se rves  a l l  rooms, widening i n t o  an en t rance  

a rea  a t  t h e  ground f l o o r .  I t  i s  wide enough ( 7 ' - 0 " )  f o r  movement of 

b u l e  i tems of equipment and t o  serve  as an a u x i l i a r y  d iscuss ion  space ,  

being equipped w i t h  chalkboards and tackboards.  

V e r t i c a l  movement i s  by means of  two stairs at extreme ends of 

bu i ld ing ,  and by a combination passenger-freight  e l e v a t o r  of 6,000 lbs .  

capac i ty .  

de l ive ry  dock. 

It is  7' -0"  wide  by 10'-0" deep, wi th  a rear opening t o  a 

Laboratory spaces a r e  22'-0" x 22'-0'' modules, with half- 

modules of  11'-0" x 22'"'' used as l a b o r a t o r i e s ,  s p e c i a l  purpose rooms 

(darkroom, s t o r a g e )  and o f f i c e s .  

Mechanical s t a c k s  of uniform s i z e  a r e  p laced  outs ide  of 

e x t e r i o r  w a l l  at c e n t e r l i n e  of each module. Stacks contain bu i ld ing  

r e t u r n - a i r ,  fume hood exhausts, acid w a s t e  l i n e s ,  and e l e c t r i c a l  conduit. 

S tacks  are access ib l e  f o r  nakinp modif icat ions of  t h e s e  systems and 

inc lude  connections f o r  f u t u r e  addi t ion  o r  s eve r ing  of systems, and are 

arranged so t h a t  subdiv id ing  p a r t i t i o n s  do not  i n t e r f e r e  w i t h  s e rv i ces .  

E l e c t r i c a l  buses and u t i l i t y  mains run exposed through all  

spaces  p a r a l l e l  t o  c o r r i d o r ,  w i t h  valves at each labora tory  module f o r  

easy  modif icat ion of each labora tory  u t i l i t y  system. Di s t r ibu t ion  l i n e s  

i n  each labora tory  run exposed i n  the walls above workcounter; acid- 

w a s t e  d ra ins  run exposed below workcounter. 

arrangement of t h e s e  s e r v i c e  mains makes t h e  continuous modif icat ion 

t y p i c a l  of t h i s  b a s i c  research  labora tory  a simple operat ion.  

The exposing and o rde r ly  

Main air  supply ducts  are above c o r r i d o r  c e i l i n g s ,  w i t h  

d i s t r i b u t i o n  through mixing boxes exposed i n  l a b o r a t o r i e s .  
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Modification of l abora to ry  air  supply system is  e a s i l y  made. 

Voltage r egu la t ion  is supplied by 5 KW Sorensm & Co. u n i t s ,  

model 5OOOS, complete w i t t i  rack and output voltmeter.  The input  r a t i n g  

is  9 3  - 130 v o l t s  AC, s i n g l e  phase, 60 cycle  + -- 10%. The output. i s  115 

v o l t s  AC, ad jus t ab le  t o  an accuracy o f  0.1%. 

Concrete w a s  chosen as t h e  s t r u c t u r a l - a r c h i t e c t u r a l  m a t e r i a l ,  

providing d i v i s i o n  of  a r c h i t e c t u r a l  spaces as w e l l  as s t r u c t u r e .  

Economic demands l e d  t o  t h e  exp lo i t i ng  of  s u p e r i o r  q u a l i t y  poured-in- 

p l ace  concrete as f in i shed  and exposed elements;  r ibbed f l o o r s  are 

exposed as c e i l i n g s ,  e x t e r i o r  wall-columns enclose mechanical c h a s s i s ,  

i n t e r i o r  wall-columns become p a r t  of c o r r i d o r  walls. Brick and block 

masonry w a l l s  enclose e x t e r i o r  between concrete  elements. 

Laboratory f ixed equipment includes a complete i n s t a l l  a t i o n  o f  

s teel  and wood base and w a l l  cabinets w i t h  composition s tone  countertops; 

and includes a c i d  cup s i n k s ,  s t a i n l e s s  s teel  s i n k s ,  and chemical fume 

hoods. The  i n s t a l l a t i o n  is  t a i l o r e d  t o  t h e  requirements of  each labora- 

t o r y  user. 

Some of t h e  speci a1 funct ional  f e a t u r e s  incorporated include : 

A r egu la r  p a t t e r n  of  b o l t  i n s e r t s  c a s t  i n  t h e  c e i l i n g  
concrete  providing f o r  screw attachment of s tee l  hanger 
rods used f o r  suspending apparatus and h o i s t i n g  beams. 

Large, pivoted windows, two pe r  module, removable f o r  
i n s t a l l a t i o n  of bulky items through :he e x t e r i o r  w a l l .  
This  operat ion i s  f a c i l i t a t e d  by inc lud ing  a h o i s t i n g  
beam t h a t  may be b o l t e d  between e x t e r i o r  column faces  
at  roof over any pivoted window, f o r  l i f t i n g  from grade 
l e v e l .  

Two non-magnetic l a b o r a t o r i e s  with non-ferrous materials. 
A Van de Graaff l abora to ry  w i t h  an a d d i t i o n a l  two feet  
of c e i l i n g  height  and e l e c t r o n i c  sh i e ld ing .  

A wooden deck of  1,130 square f e e t  area at  t h e  pent- 
house roof with l adde r  and hatch f o r  access ,  providing 
a s t a t i o n  f o r  atmospheric observations.  



V. USE OF THE FACILITY 

1. The Space Research Coordination Center:  This research 

1 abcratory b u i l d i n c  houses t h e  space-related programs of  t h e  Department 

of Physics ,  a s soc ia t ed  programs of t he  Departments o f  Chemistry and 

Metallurgy, much of t h e  research arm of  the Department of Earth and 

P lane ta ry  Sciences,  t h e  Knowledge A v a i l a b i l i t y  Systems Center and t h e  

headquarters  of t h e  Space Research Coordination Center. 

The Space Research Coordination Center,  e s t a b l i s h e d  i n  

1963, coordinates  space-oriented research i n  t h e  var ious J a n u a v  

schoo l s ,  d i v i s i o n s  and cen te r s  of t h e  Universi ty  of  P i t t sbu rgh .  Members 

of t h e  var ious f a c u l t i e s  o f  t h e  University may a f f i l i a te  with t h e  Center 

by accept ing appointments as S t a f f  Members. Some, b u t  by no means a l l ,  

S t a f f  Xembers ca r ry  out t h e i r  researches i n  t h e  Space Research Coordina- 

t i o n  Center bui lding.  The Center ' s  p o l i c i e s  are determined by an SRCC 

Facul ty  Council. 

The Center provides p a r t i a l  support  f o r  space-oriented r e sea rch ,  

p a r t i c u l a r l y  f o r  new f a c u l t y  members; it awards annually a number of 

p o s t d o c t o r a l  fe l lowships  and NASA predoctoral  t r a i n e e s h i p s  ; it i s s u e s  

p e r i o d i c  r e p o r t s  of space-oriented research. 

s i t y ' s  Knowledge A v a i l a b i l i t y  Systems Center it seeks t o  assist i n  t h e  

o r d e r l y  t r a n s f e r  of new space-generated knowledge i n t o  i n d u s t r i a l  

a p p l i c a t i o n .  

I n  concert  with t h e  Univer- 

The Center i s  supported by a Fesearch Grant ( N s G - 4 1 6 )  from t h e  

Nat ional  Aeronautics and Space Administration, s t rong ly  

g r a n t s  from The A. W. Mellon Educational and Chari table  

supplement e d by 

T r u s t ,  t h e  Maurice 

10 
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Fa lk  Medical Fund, the Richard King Mellon Foundation and the Sarah 

Mellon Sca i f e  Foundation. 

f inanced by o the r  g ran t s ,  made t o  ind iv idua l  f acu l ty  members. 

Much of the work descr ibed i n  SRCC reports i s  

2. Research A c t i v i t i e s :  The research a c t i v i t i e s  i n  t h e  bui ld-  

ing ,  exc lus ive  of t he  Knawledge Ava i l ab i l i t y  Systems Center,  f a l l  i n t o  

twelve major c l a s s i f i c a t i o n s :  

1. Observational aeronomy 

2. Laboratory aeronoqy and astrophysics  

3. Atomic c o l l i s i o n s  i n  plasmas 

4. Ion technology 

5. Theore t ica l  atomic physics  

6. Chemical k i n e t i c s  

7. Meteori te ,  t ek t i t e  and lunar  s t u d i e s  

8. Materials 

9. Magnetism 

10. Geophysics 

11. Mass spectroscopy 

12. Experimental petrology 

Same of the researches a r e  purely terrestrial i n  cha rac t e r  b u t ,  

as poin ted  out  by Professor  Jastraw, there are real advantages i n  t ak ing  

as a proper  system f o r  s tudy one t h a t  starts at the c e n t e r  of t h e  e a r t h  

and extends outward without l i m i t  and i n  grouping i n  one bu i ld ing  o r  

admin i s t r a t ive  u n i t  staff members from the d i s c i p l i n e s  (Ear th  Sciences,  

Chemistry, Physics and A s t r o n m ,  fo r  example) t ha t  have a l o g i c a l  con- 

cern  for such s t u d i e s .  Two l o c a l  examples s u f f i c e :  (1) It makes sense 

t o  group toge the r  s c i e n t i s t s  i n t e r e s t e d  i n  rock m a g i e t i s m  ( F u l l e r  and 

Nagata) with those  i n t e r e s t e d  i n  core and space magnetism (Donahue, 
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Inoue and Nagata). ( 2 )  It makes equal  sense t o  group toge the r  

s c i e n t i s t s  i n t e r e s t e d  i n  meteor i te  and t e k t i t e  s t u d i e s  (Cohen and 

c o l l a b o r a t o r s )  w i t h  those i n t e r e s t e d  i n  experimental  pe t ro logy  ( Y a g i  

and Onuma) . 
The detailed na tu re  of the  programs i n  t h e  above ca t egor i e s  

i s  i n d i c a t e d  by the  s e l e c t e d  l i s t  of r ecen t  pub l i ca t ions  appearing i n  

Appendix B. 

3. Knowledge A v a i l a b i l i t y  Systems Center: This Center ,  whose 

headquarters  are i n  t h e  Space Research Coordination Center bu i ld ing ,  i s  

devoted t o  so lv ing  problems of communication among and between s c h o l a r s  

and p r a c t i t i o n e r s  i n  t h e  s e v e r a l  f i e l d s  o f  knowledge. In  announcing t h e  

new Center ,  t h e  Univers i ty  enunciated i t s  ins t i t u t ion -wide  commitment i n  

the  f i e l d  of information s to rage  and r e t r i e v a l  as a f ive- face ted  approach: 

(1) r e sea rch ,  ope ra t ions ,  and teaching;  (2 )  l e a r n i n g  research  and 

development; ( 3 )  media development; ( 4 )  cont inuing  educat ion;  and ( 5 )  

the  broad f i e l d  of communications. 

a. Space and Technology Transfer: The Unive r s i ty ' s  Space 
and Technology Transfer  program undertaken by the 
Knowledge A v a i l a b i l i t y  Systems Center  under c o n t r a c t  
w i th  t he  Nat ional  Aeronautics and Space Adminis t ra t ion,  
i s  designed t o  assemble, v i a  computer, information relat- 
i n g  t o  aerospace p r o j e c t s  and t o  disseminate  t h a t  i n fo r -  
mation s e l e c t i v e l y  t o  i n d u s t r i a l  corpora t ions .  

The information dissemination program has a th ree - fo ld  
impact on p a r t i c i p a t i n g  companies: (1) it suggests  new 
a p p l i c a t i o n s  f o r  e x i s t i n g  products ;  (2) it p o i n t s  t h e  
way f o r  f u t u r e  research  and development; and (3 )  it 
informs management of cur ren t  aerospace requirements.  

Facul ty  members of t he  School of Engineering he lp  t o  
i n t e r p r e t  the  needs of l o c a l  companies and t o  p inpoin t  
app l i cab le  research  f ind ings .  Swift computerized 
searches  for  r e l evan t  information are made poss ib l e  
through the facil i t ies of the  Computation and Data 
Processing Center.  
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C. 

d. 

e. 

A t  t h e  present  time t h e  program s e r v e s  for ty-eight  
companies. Although most of them are r e g i o n a l ,  t h e r e  
is  now rep resen ta t ion  from seven states i n  add i t ion  
t o  Pennsylvania ( C a l i f o r n i a ,  Massachusetts, Michigan, 
Ohio, New J e r s e y ,  New York and West Vi rg in i a ) .  

The KAS Center a l s o  c a r r i e s  out o t h e r  research 
programs and p r o j e c t s  which are r e l e v a n t  t o  t h e  Space 
and  Technology program e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  
(by inc reas ing  t h e  general  c a p a b i l i t y  of t h e  Center 
i n  the  information-ha?dling f i e l d ) .  
p r o j e c t s  are l i s t e d  below. 

Some of t h e s e  

Relevance Studies:  The purpose o f  t he  relevance in-  
v e s t i g a t i o n s ,  conducted by the Knowledge A v a i l a b i l i t y  
Systems Center and sponsored under a grant  from t h e  
Nat ional  I n s t i t u t e s  o f  Health, i s  t o  d i sce rn  t h e  
similarities and d i f f e rences  i n  t h e  w a y s  i n  which 
d i  f fe r e n t  i n d i  v i  duals consider p r i n t e d  i n  format i on 
r e l evan t  t o  t h e i r  questions.  It is hoped t h a t  t h e  
results of t h i s  program r n q j  provide clues  f o r  improv- 
ing  methods of  c o l l e c t i n g ,  arranging,  and disseminat- 
i n g  needed information. 

Notation Study: 
developed by W .  J. Wiswesser as a concise manner of 
r ep resen t ing  chemical s t r u c t u r e s .  Because t h e  
Wiswesser no ta t ion  permits a l i n e a r  r ep resen ta t ion  of  
two- and three-dimensional s t r u c t u r e s  of  chemical com- 
pounds, it i s  p o s s i b l e  t o  s t o r e  each compound i n  
computer-processable form and t o  perform a v a r i e t y  o f  
operat ions on t h e s e  compounds. Because most chemists 
are no t  f a m i l i a r  w i t h  t he  Wiswesser no ta t ion  and are 
accustomed t o  looking a t  graphic r ep resen ta t ions  of  
t h e  s t r u c t u r e s  of molecules, an IBM 7090 computer 
program has been developed f o r  converting a Wiswesser 
n o t a t i o n  t o  i t s  corresponding chemical s t r u c t u r e .  

A line-formulz chemical no ta t ion  w a s  

The Universi ty  of  Akron Project :  The Division of 
Rubber Chemistry of  t h e  American Chemical Society 
has sponsored t h e  development of a mechanized informa- 
t i o n  r e t r i e v a l  system i n  t h e  f i e l d s  of  rubber,  thermo- 
p l a s t i c s ,  and s y n t h e t i c  f ibers .  The Universi ty  of 
Akron was s e l e c t e d  t o  operate t h i s  program. The 
Knowledge A v a i l a b i l i t y  Systems Center i s  providing 
t e c h n i c a l  d i r e c t i o n  f o r  the program. 

Spec ia l i zed  Information Centers Survey: Various 
attempts have been made during t h e  p a s t  s e v e r a l  years  
t o  l i s t  s p e c i a l i z e d  information cen te r s  and t o  
c h a r a c t e r i z e  them by subject  coverage, t ype  o f  s e r v i c e  
provided, and o t h e r  desc r ip t ive  c r i t e r i a .  Apparently, 
however, t h e r e  h a s  been no attempt made t o  analyze 
u n i t  ope ra t ions  performed i n  t h e  var ious cen te r s  i n  



orde r  t o  d i sce rn  s i m i l a r i t i e s  and d i f f e r e n c e s ,  l ead ing  
t o  t h e  emergence of p r i n c i p l e s .  Accordingly, a survey 
of a sampling o f  t h e s e  cen te r s  w a s  undertaken at t h e  
Knowledge A v a i l a b i l i t y  Systems Center i n  an attempt t o  
discern t h e  anatomy o f  t h i s  f i e l d .  

f .  Center f o r  I n t e r n a t i o n a l  Biomedical Communications 
Research: A Center for I n t e r n a t i o n a l  Biomedical 
Communications Research has been e s t a b l i s h e d  j o i n t l y  
by t h e  Universi ty  of  Pi t tsburgh and t h e  Excerpta 
Medica Foundation of Amsterdam, Holland. Its 
ob jec t ive  is  t h e  development of new i n t e r n a t i o n a l  
communication t o o l s  and techniques which w i l l  provide 
t h e  p r a c t i c i n g  physicians and t h e  medical researchers  
i n  t h e  U.S.A. and o t h e r  countr ies  with r ap id  access t o  
important s c i e n t i f i c  findings announced anywhere i n  
t h e  world. The new Center which w i l l  be loca t ed  a t  
t he  Knowledge A v a i l a b i l i t y  Systems Center r ep resen t s  
an attempt t o  combine medical, s c i e n t i f i c ,  and tech- 
nical resources  e s s e n t i a l  f o r  t h e  development and 
im~lemen ta t ion  of  an e f f e c t i v e  program f o r  improving 
i n t  e rna t  i on a1 me di c a l  communi c a t  ion.  



111. COST OF CONSTRUCTION 

General Contractor 's  Contract Sum - February 20, 1364 -- $1,314,980.00 

C.O. N o .  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Date 

6/33/64 

- 

6130164 

7/2/64 

8/4/64 

9/23/64 

i o  /2g/ 6 4 

10/29/64 

11/17/64 

12/22/64 

12 /2 3/64 

Nature of Change 

Additional work on caissons $ 

Change f ive  hollow metal doors 
t o  "B" label 

I n s t a l l a t i o n  2" steam l i n e  1-1/2" 
condensate return l i n e  t o  manhole 
i n  University Drive 

Additional reinforcing f o r  
cer ta in  beams 

Various changes t o  the e lec t r i -  
cal  system 

Revision t o  parking l o t  flood- 
l i g h t s  

Wood sleeper  supports for grat ings 
on penthouse roof;  furnishing and 
i n s t a l l a t i o n  of 14,747 sq. ft. of 
VAT; s t a i r  treads; revis ion t o  
chalk boards and tack  boards 

Deletion 20 type "Y" f ix tu re s ;  
rev ise  ex is t ing  rainwater con- 
ductor a t  Thaw H a l l ;  addi t ion of 
Belgian Block t o  slope a t  se rv ice  
drive entrance 

Tax exemptions on chalkboards, 
lab equipment and cer ta in  
e l e c t r i c a l  equipment 

Removing rad ia tors  i n  passageway 
t o  Thaw H a l l ;  addi t iona l  s o l i d  
concrete block shielding;  
i n s t a l l a t i o n  of 6" rubber base; 
revision e l e c t r i c a l  panel boards 
i n  ce r t a in  labs 

Amount 

460.28 + 

218.50 + 

8,190.39 + 

184.00 + 

1,053.00 - 

132.25 + 

7,639.09 + 

212.10 - 

2,846.53 - 

4,466.45 + 



Date - C.O. No. 

11 1/11/65 

12 3/3/65 

15  5/17/65 

16 5/25/65 

17 6/29/65 

Nature of ChanRe 

Metal cabine ts  f o r  15  vol tage  
r e g u l a t o r s ;  2 a d d i t i o n a l  fume 
hoods; 1 5  dol ly  mounting f o r  
vo l tage  r egu la to r s ;  c e r t a i n  
e l e c t r i c a l  changes 

I n s t a l l a t i o n  p r o t e c t i v e  angle 
at glass piping,  a l l  labs; 
fu rn i sh  and i n s t a l l  add i t iona l  
vo l tage  regula tor ;  r e v i s i o n  t o  
rain-wat e r c on duc t o  r and t e rra 
c o t t a  d ra in  

Safety r a i l  along Universi ty  
Drive; cover p l a t e  a long 
S t a i r  "A" 

Catwalks on each s ide of Pent- 
house above r e t u r n  air ducts ;  
extension of u t i l i t i e s  a t  E a s t  
and West w a l l s  o f  L-300, 301 and 
318; fu rn i sh  and i n s t a l l  l i g h t -  
proof shades i n  c e r t a i n  labs; 
p ro jec t ion  screen i n  L-215; alumi- 
num s a f e t y  ra i ls  alongside glass 
w a l l  5 th  f l o o r  co r r ido r ;  fu rn i sh  
and i n s t a l l  19 s to rage  cabine ts ;  
a d d i t i o n a l  cup s inks  i n  c e r t a i n  
labs 
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Amount 

9,563.30 + 

6,581.45 + 

2,247.15 + 

22,427.18 + 

Tax c r e d i t ;  i n s t a l l  r a i l  around 1,329.00 + 
f r o n t  entrance; a d d i t i o n a l  pa in t -  
i n g  of conduits 

Furnish 12 compressed air  f i l ters 
and s t ands ;  v e r t i c a l  b l inds  f o r  
c e r t a i n  o f f i c e s ;  aluminum ca rd  
holders  each room and lab 

2,407.18 + 

Relocate  e l e v a t o r  disconnect 
switch; furn ish  and i n s t a l l  
condensate pumps; c r e d i t s  f o r  
t i l e  and e l e c t r i c a l  changes p lus  
tax exemption; a d d i t i o n a l  work 
on rear se rv ice  d r i v e  

5,529905 + 

T o t a l  Construct ion Contract $1,382,243.64 



V I I .  C E R T I F I C A T E  OF COMPLETION 



Deeter & Ritchey Architects 4 Gateway Center Pittsburgh. Pennsylvania 15222 Phone 391-4850 

September 24, 1965 

M r .  W i l l i a m  G .  F isher  
D i r e c t o r  o f  the  Physical  P lant  
U n i v e r s i t y  o f  P i  t t sburgh 
Cathedral o f  Learning 
P i t tsburgh,  Pa. 15213 

# l l 2 9  - U n i v e r s i t y  o f  P i t t sbu rgh  - Space Research Coord inat ion Center - 
Con t r a c t  

Dear M r .  F isher :  

The Space Research Coordinat ion Center B u i l d i n g  has been completed i n  
accordance w i t h  Contract  Drawings and Spec i f i ca t i ons ,  t o  the  best  
o f  our know1 edge. 

Very t r u l y  yours, 

DEETER & RITCHEY ARCHITECTS 

Frank Knoble 
Associate 

m j  k 
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VIII. Cornerstone Laying 

The cornerstone o f  t h e  f a c i l i t y  w a s  l a i d  a t  11:30 A.M. on 

June 2 ,  1964. D r .  John Geise, Vice Chancel.lor f o r  Regional Programs, 

p re s ided  and b r i e f  remarks  were made by: 

The Honorable Hugh D. S c o t t  
United S t a t e s  Senate 

The Honorable James G.  Fulton 
1Jnited S t a t e s  House of Representatives 

The Honorable W i l l i a m  S . Moorhead 
United S t a t e s  House of Representat ives  

D r .  Thomas L. K. Smull 
D i rec to r ,  Grants and Research Contracts 
Office of Space Sciences 
National Aeronautics and Space Administration 

General Harris B. H u l l  
S p e c i a l  Ass i s t an t  t o  t h e  Administrator 
Nat ional  Aeronautics and Space Administration 

D r .  Edward H. L i t c h f i e l d  
Chancellor o f  t h e  University 

The audience cons i s t ed  of  r ep resen ta t ives  o f  l o c a l  business  

and i n d u s t r y ,  ph i l an th rop ic  foundations, f a c u l t y ,  admin i s t r a t ion ,  s tuden t s  

and t h e  general  p u b l i c .  

A sealed box p l m e d  within t h e  s tone contained: 

1. A copy o f  t h e  NASA enabling l e g i s l a t i o n  (Pub l i c  Law 
85-568, Nat ional  Aeronautics and Space Act o f  1958). 

2. A copy o f  t h e  Universi ty 's  proposal  t o  NASA (1962) 
which r e s u l t e d  i n  t h e  establishment o f  t h e  Space 
Research Coordination Center. 

3. A copy of NASA F a c i l i t i e s  Grant NsG(F)-13, including 
t h e  NASA-Uni ve rs i t y  Memorandum of Un de rs t andi ng , 
under which t h i s  b u i l d i n g  w a s  financed. 

4. A program o f  t h e  cornerstone-laying ceremony. 
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5.  An i ron  meteori te  co l l ec t ed  i n  Argentina by 
Rr. Theodore Hunch of the Department of 3 a r t h  
and Planetary Sciences,  along with 8 complete 
d e s c r i p t i o n .  

T;‘he following te iecram w a s  read by Chancellor L i t c h f i e l d :  

‘.‘:le dedicat ion of your new Space Center,  &id t he  
c m p  -*e; 1 en  a i  ve p rogran: of spec e -o r i  en t e  d a c t i v i t y  irhi c ii 
you have e s t a b l i s h e d ,  mark an important milestone i n  
t ne  l i f e  of t he  Universi ty  of Pi t tsburgh and i n  t h e  
long s t o r y  of Appalachia. I congratulate  you f o r  your 
v i s i o n  i n  recognizing what can be done, and corrm.enc! 
y o ~ l  f o r  your indus t ry  i n  cnrryine forward your plans.  

w3at you have s e t  ou t  t o  do i n  your area. deserves 
widespread a t t e n t i o n .  You have focused t h e  i n t e r e s t  
o f  t h e  r eg ion ’ s  i n d u s t r i e s  on the  p r a c t i c a l  z i p e c t s  of 
t h e  space sc i ences .  Your f acu l ty  and a b i n i s t r a t i o n  
have concentrated consciect iously upcn making t h e  
r e s u l t s  of space-oriented research use fu l .  By so 
aoing they have added t o  our s t o r e  of s c i e n t i f i c  
knowledge f o r  t h e  f u t u r e .  

Yours i s  t h e  kind of e n t e r p r i s e  which has r e s u l t e d  
i n  s u c c e s s f u l  cooperation of the Fede ra l  Government 
wi th  l o c a l  groups. ?he Ufiiversitjj of P i t t sbu rgh  rnw 
take p r ide  i n  i t s  e x e r t i o n  of  the cons t ruc t ive  comxmity 
l eade r sh ip  necessary i n  our  j o i n t  e f f o r t s  t o  b u i l d  a 
t r u l y  Great Society.  

I know you w i l l  s u s t a i n  your eood work i n  t h e  
y e a r s  ahead. 

Lyndon 3. Johnson 

The pLoto on t h e  fol3.owing pape shows, l e f t  t o  r i g h t ,  

Congressman W i l l i a m  S .  Moorhead, General Harris B. Hull, Chancellor 

Edward H. L i t c h f i e l d ,  Senator riugh D .  S c o t t ,  D r .  ?hornas L.  K.  Smull, 

and Conpessman James G .  Fulton. 





I X .  DEDICATION 

The f a c i l i t y  w x  dedicnted on Xovember 18, 136:, a t  a ceremony 

X t t e ; i d e d  by 129 reprc: ;mtat ives  of 1 oca: i n d u s t r y ,  foundation representa-  

t i v e s ,  p o l i t i c a l  l eade r s  and s e l e c t e d  rnexbers of t h e  f a c u l t y  and adrnic- 

i s t r a t i o n .  D r .  John Geise, Vice Chancellor f o r  Regional Programs, 

presided.  D r .  Homer L:. Newell Fade t h e  p r i n c i p a l  address and presented 

Act inc Chancellor Stanton C. Crawford with a dedicatory plaque which i s  

now mounted in  t h e  lobby of the  Space Fesearch Coordination Center 

bu i ld ing .  Acting Chancellor Crawford, i n  accept ing t h e  plaque expressed 

t h e  Un ive r s i ty ' s  apprec i a t ion  of NASA support .  Dean David Hal l iday,  

Acting Direct%- of t h e  Space Research Ccordination Center, cave an over- 

view of t h e  a c t i v i t i e s  housed i n  the bu i ld ing .  He was followed by 

Professors  Thomas Donahue, Alvin Cohen and Allen Lent who gave capsule 

p re sen ta t ions  of t h e i r  own Frop;rams which are r e spec t ive ly  ir physics ,  

geochemistry and information r e t r i e v a l .  D r .  Howard L. Cerhart  of t h e  

P i t t sbu rgh  P l a t e  G l a s s  Company made t h e  f i n d  p resen ta t ion ;  he emphasized 

t h e  importance of space-related research t o  l o c a l  i ndus t ry  with some 

emphasis on t h e  Space and  m'echnoloa Transfer program. 

After the ceremony, t h e  bu i ld ing  was opened f o r  i n spec t ion .  

Page 25 shows t h e  s e l e c t e d  l a b o r a t o r i e s  t h a t  were p a r t  of t h e  in spec t ion  

t o u r .  

l'he dedicat ion ceremony received extensive coverage on r a d i o ,  

t e l e v i s i o n  and by t h e  p re s s .  
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This research laboratory building, made possible by a grant 
of $1,~oo,000 from the National Aeronautics and Space Ad- 
ministration to the University of Pittsburgh, houses the space- 
related programs of the Department of Physics, associated 
programs of the Departments of Chemistry and Metallurgy, 
much of the research arm of the Department of Earth and Plan- 
etary Sciences, the Knowledge Availability Systems Center and 
the headquarters of the Space Research Coordination Center. 

The Space Research Coordination Center, established in 
January, 1963, coordinates space-oriented research in the 
various schools, divisions and centers of the University of 
Pittsburgh. Members of the various faculties of the University 
may affiliate with the Center by accepting appointments as staff 
members. Some, but by no means all, staff members carry out 
their researches in the Space Research Coordination Center 
building. The Center’s policies are determined by an SRCC 
Faculty Council. 

The Center provides partial support for space-oriented re- 
search, particularly for new faculty members; it awards an- 
nually a number of postdoctoral fellowships and NASA 
predoctoral traineeships; it issues periodic reports of space- 
oriented research and a comprehensive annual report. In 
concert with the University’s Knowledge Availability Systems 
Center it seeks to assist in the orderly transfer of new space- 
generated knowledge into industrial application. 

The Center is supported by a Research Grant (NsG-416) from 
the National Aeronautics and Space Administration, strongly 
supplemented by grants from The A. W. Mellon Educational 
and Charitable Trust, the Maurice Falk Medical Fund, the 
Richard King Mellon Foundation and the Sarah Mellon Scaife 
Foundation. Much of the work described in SRCC reports is 
financed by other grants, made to individual faculty members. 

Program 

John Geise 

Homer E. Newel1 

Vice Chancellor f o r  Regional Programs 

Associate Administrator 
Space Science and Applications, 
National Aeronautics and Space Administration 

Stanton C. Crawford 
Acting Chancellor 

Dean, Division o f  the Natural Sciences 
Director, Space Research Coordination Center 

Professor o f  Physics 

Profssor o f  Geochemistry 

Professor $Library Sciences 
Director, Knowledge Availability Systems Center 

Director o f  Research G Development Center 
Coatings and Resins Division 
Pittsburgh Plate Glass Company 

David Halliday 

Thomas Donahue 

Alvin Cohen 

Allen Kent 

Howard L. Gerhart 
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$1.5 Million Complex Dedicated 

Pitt’s New Space Center 
Seen U S .  Profit -Maker 

Bj- fIEbTtY W. PIERCE 
Post-Gazette Staff Wrltcr 

A federal space agency official said the govern- 
ment expects a 2-to-1 or 3-to-1 return on its invest- 
ment in the University of Pittsburgh’s new $1.5 
million Space Research Coordination Center which 
was dedicated yesterday. 

Speaking at dedication cere- 
monies in the IIPW space cen- 
ter building in  Oakland, Dr. 
Homer E. Newell. a n  associate 
administrator with the Na- 
tional Aeronautics and Space 
A d m  i n i s t r a t  ion (NASA), 
called on Pi t t  scientists to  ex- 
er t  “all of t h e  vision, deter- 
mination and . dedication of 
which they are capable” on 
behalf of the space program. 

Newell said the s p a c e  
agency is seeklng new ways 
of wnrking with Pitt and with 
Pittsburgh industries. 

“Thus,” h e  said, “we hope 
to get double or triple value, 
as it were, from each dollar of 
our investment.” 

the value of this research for 
space from its value for  in- 
dustry. Pittshurgh industries 
are  in a positioli to  find appli- 
cations for  the theories, con- 
cepts and discoveries that 
cmerge from the center.” 

PITTSBURGH POST- GAZETTE 
November 19, 1965 

p .  8, C. 3-4 

Newell cited Pitt research 
in upper atmosphere physics, 
meteorites, Earth magnetism, 
geochemistry and biology. 
H e  a 1 s o  praised Pilt’s 

Knowledge Availability Sys- 
tems Center which is doing 
pioneering work in making 
hard-to-get facts. instantme- 
ously available to  scientists 
and engineers. 

However, he defended a 
widelycriticized NASA prac. 
tice of concentrating space re. 
search funds in Southern 
California and Boston. He 
said: 

“An attempt at complt-te 
Ig uniform geographic dis- 
tribution is  potentially as 
unwise as the  concentration 
of effort in  only a few 
scliools. Some sections of 
the  country have excellent 
universities clustered close 
together, while others have 
regrettably sparse academic 
concentrations.” 

In  another address, a Pitts- 
burgh Plate Glass Co. exccu- 
tive predicted industries here 
will make extensive use of re 
search findings from the new 
space center. 

Dr. Howard L. Gerhart, re- 
search and development. direc. 
tor -at the glass company’s 
coating and resins division, 
said: 

“It Is impossible to separate 



SPACE RESEARCH COORDINATION CENTER 
Laboratories Open for Inapection 
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206 

300,301 

306 

309 

318 

I 

402 

403 

w1 

503 

EAST END OF 
FIm FLOOR 

E T  FLOOR 

A T W C  PHTSICS COLLISIQJ (3206s SECTIONS 

AEXNcMI[ IABORATOHP, ROCKET PAYLOAD 

MASS SPlZCTRm LABCRATORY 

ROCK MACNETISM LABOSULTORY 

ATCMIC H I T S I C S  AND AERoNCWf 

(PFtOF. To H. mAHUE) 

(PROF. T. W. DCNAHUE) 

(MR. A. G. SHARKEY) 

(PROF. M. FUIILW) 

(PROF. T. M. D(rJAHUE) 

SECcbJD FMxlR 

ATCKtC PHYSICS, PAOT(lI(rJIZATI(IJ AND METASTABLE STUDIES (PROF. E.C. ZIPF) 

ATQ4IC HHSICS AERONW DATA PROCESSING SYSTM (PROF. E.C. ZIPF) 

CHEHICAL AERONCNI, EXCITATICPJ AND QUENCHING OF MBTASTABLE OXYGEN 
AND NI!l!ROCEN (PROF. F. ICAUPMAN) 

THIRDFLOOR 

ATCKtC EAM LABCRAToR3Es 

ICN-MOLECULE R E A C T I W ,  P H O T O 1 0  PLASMA-B- (PROF. H.A. BIWI) 

RBDIATZOA TRANSPQRT STUDIES, MICRWAVE PUSMA-A- 

(PROF. W. L. FITE) 

SFBCTRiU LXIlJl SHAPES 

IClV "HNOLCGY LABCRATOHP 

(PROF. H. A. BIOMII) 

(PROF. W. L. FITE) 

FUIRTHFWOR 

ULTRASCNIC SEISMIC HODEL LABOIRATORT (PROF. .W. Lo PIUFST) 

S E I S M I C  D I G I T I Z A T I m  FAC- (PROF'. W e  Lo m) 
ROCK MAGNETISM LABORATORY (PROF. M. m) 

, m n m  
METEORITE PETROLOGY (PROF. . A .  J. COMEN) 

K N D  AVAILABILITY SYSTEMS CENTER (PROF. A. KENT) 
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Appendix A 

L i s t  of b idde r s  and submitted b i d s .  

1. G e n e r a l  

Dick Corporation 
Charles F. Campbell, Inc.  
Grazi an0 Construct ion Co . 
0. H. Martin Co. 
Navarro Corp. 
Missile S i t e s ,  Inc.  
Martin and Net t rour  
Crump, Inc.  
Mellon-St u a r t  Co. 
Ragnar Benson Inc.  
Rea Construction Co. 
George A. F u l l e r  Co. 

2. Plumbing 

Ralph Plumbing and Heating Co. 
I Ja s s  Corporation 
S t e e l  Ci ty  Piping Co. 
Penn Plumbing and Heating Co. 
Schneider,  Inc.  
iimbach Co . 
Coleman-Good Inc.  
Wayne Crouse, Inc .  

Schneider,  Inc.  
S t e e l  Ci ty  P ip ing  Co. 
Limbach Co. 
Coleman-Good, Inc.  
Wayne-Crouse , Inc .  
Ralph Plumbing and Heating Co. 
J. R.  Ruthrauff 
Penn Plumbing and Heating Co. 

4. E l e c t r i c a l  

Frame E l e c t r i c  Co. 
Consolidated Comstock Co. 
Ross E l e c t r i c  Co. 
E. C. Ernst  
Lord E l e c t r i c  Co. 

$780,888 
006,000 
818,000 
823,800 
827,000 
839 $00 
84 3,766 
874,000 
899,980 
910,000 
949 ; 400 
969,000 

$120 ,189 
130,000 
1.34,134 
138,000 
138,900 
147,000 
153,000 
157,114 

$164,900 
179,900 
183,000 
189,000 
190,047 
191,161 
191,987 
195,700 

@08,208 
217,200 
226,700 
232,287 
341,362 
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APPENDIX B 

Recent Publications of Faculty Members Housed i n  t he  SRCC Building 

Manfred A .  Biondi 
Afterglow Atomic Coll is ion Processes 

Atomic Col l i s ion  Processes. The Proceedings of t he  IIIrd 
In terna t iona l  Conference on t h e  Physics of Electronic and 
Atomic Coll is ions,  London, 22nd-26th Ju ly  1963. 
McDowell, ed.) ,  North-Holland Publishing Company, Amsterdam 

(M.R.C. 

(1964 , pp - 491-509. 

Manfred A. Biondi 
Electron- Ion and I on- Ion Re c ombi nat i on 

Annales de Gebphysique I 20:34, 1964 

Manfred A. Biondi 
Recombination of Ions and Electrons 

Endeavour XXIV: 40, 1965 - 
W. H. Kasner and Marifred A. Biondi 

Electron Ion Recombination i n  Nitrogen 
Physical Review 137:A317, 1965 - 

T. Robert Connor and Manfred A. Biondi 
Dissociat ive Recombination i n  Neon: Spectral  Line Shape Studies 

Physical Review - 140:A778, 1965 

T. E. Bunch and Alvin J. Cohen 
Shock Deformation of Quartz from Two Meteorite Craters 

Geological Society of America Bulletin 75: 1263, 1964 - 
Alvin J. Cohen 

Source of Gas Evolution f r o m  Lunar Crater Alphonsus 
Nature 201: 1015, 1964 - 

A. M. Reid, T. E. Bunch and A. J .  Cohen 
Luminescence of Orthopyroxenes 

Nature - 204: 1292, 1964 

Alvin J. Cohen 
Lunar Lands cape Lumin es cen c e 

Astronomical Journal  2: 135, 1965 

T. El. Donahue 
Exci ta t ion of t h e  Lyman-a i n  t h e  Night Sky 

Space Science Reviews &:135, 1962 
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T. M. Donahue and W. G.  F a s t i e  
' Observation and In t e rp re t a t ion  of Resonance Sca t te r ing  of Lyman a 

and 01 (1300) i n  t he  Upper Atmosphere 
Space Research. 
Science Symposium, Warsaw, June 3-12, 1963. 
North-Holland Publishing Company, Amsterdam (1964), pp. 304-324. 

Proceedings of t h e  IVth In t e rna t iona l  Space 
(P. Muller, ed . ) ,  

J. E. Blamont and T. M. Donahue 
Sodium Dayglow: 
Variation 

Observation and In te rpre ta t ion  of  a Large Diurnal 

Journal of Geophysical Research - 69: 4903, 1964 

T. M. Donahue 
Some Considerations Concerning Radiation Transport i n  t h e  01 1304 
Tr ip le t  i n  the  Upper Atmosphere 

Planetary and Space Science =:871, 1965 

Wade L. F i t e  and R .  T. Brackmann 
Sca t te r ing  of Hydrogen Atoms by Deuterium Molecules 

Atomic Col l i s ion  Processes. The Proceedings of t h e  I I I r d  Inter-  
na t iona l  Conference on the  Physics of Electronic and Atomic 
Coll is ions,  London (M.R. C. McDowell, ed. ) North-Holland Publishing 
Company, Amsterdam (1~64), pp. 955-963. 

W. L. F i t e  
Charge Transfer and Ion-Atom Interchange Coll is ions above Thermal 
Energies 

h a l e s  de Gebphysique - 20:47, 1964 

W. L. F i t e  and J. A.  Rutherford 
Negative Ions i n  Afterglows i n  Atmospheric Gases 

Discussions of t h e  Faraday Society 37:192, 1964 - 
W. L. F i t e ,  H. Harrison and D. G. Hummer 

Velocity Dispersions of Square-Modulated Maxwellian Molecular Beams 
Journal  of Chemical Physics - 41:2567(~), 1964 

W. L. F i t e  and R .  T. Brackmann 
Sca t te r ing  of Hydrogen Atoms by D2 Molecules 

Journal  of Chemical Physics 9:4057, 1965 

W. L. F i t e ,  R .  T. Brackmann and R .  T. Henderson 
Dissociat ive Attachment of Electrons t o  Hot 02 

Abstracts  of Papers Presented a t  t he  IVth In te rna t iona l  Conference 
on t h e  Physics of Electronic and Atomic Col l i s ions ,  Quebec, August, 
1965; Paper No. DA4, p. 100. 

R .  T.  Brackmann, W. L. F i t e ,  W. R. O t t ,  J. K. Layton, R. F. Stebbings, 
J. A. Rutherford and P. Mahadevan 

Charge Capture and Loss Cross Section for  A l +  and Fe+ i n  Gases 
Abstracts of Papers Presented a t  t h e  IVth In te rna t iona l  Conference 
on t h e  Physics of Electronic and Atomic Coll is ions,  Quebec, August, 
1965; Paper No. NB5, p. 326. 
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Michael Fu l l e r  and Kazuo Kobayashi 
, Ident i f ica t ion  of t h e  Magnetic Phases Carrying Natural  Remanent 

Magnetization in  Certain Rocks 
Journal  of Geophysical Research - 69: 4409, 1964 

Kazuo Kobayashi and Michael F u l l e r  
Origin of Thermoremanent Magnetization and Memory Phenomenon i n  
Mult idomain Materials 

Transactions of the  Amrican Geophysical Union - 46:65, 1965 

Michael Fu l l e r ,  C. G.  A. Harrison and Y. R .  Nayudu 

E. 

E. 

E. 

E. 

Y. 

Y. 

Y. 

F. 

F. 

Magnetic and Petrologic Studies of the Sediment Found i n  Experimental 
Mohole Core EM7 

Bullet in  of t he  American Association of Petroleum Geologists 
( i n  press )  

Gerjuoy 
Multiple-Wave Propagation and Causality 

Annals of Physics 1:1, 1965 

Gerj uoy 
Momentum Transfer Cross Section Theorem 

Journal  of Mathematical Physics - 6:993, 1965 

Ger j uoy 
Low Energy Electron-Atom and Electron-Molecule Sca t te r ing  Theory 
Ci rca  1964 

Physics Today - 18:24, 1965 

Gerjuoy 
Momentum Transfer Theorem f o r  Ine l a s t i c  Processes 

Journal  of Mathematical Physics 6: 1396, 1965 

Inoue 
Physical  Propert ies  i n  t h e  Outer Van Allen B e l t  and Their Relations t o  
t h e  Phenomena i n  t h e  Exosphere 

Space Research. Proceedings of the  1st In te rna t iona l  Space Science 
Symposium, Nice, January 11-16, 1960. 
Company, Amsterdam (1960), pp. 828-840. 

North-Holland Publishing 

Inoue 
Exospheric Radio Sounding (Abstract ) 

Journal  of Geomagnetism and Geoelectr ic i ty  z: 116, 1961 

Inoue and Samuel Horowitz 
Magneto-ionic Coupling i n  an Inhomogeneous, Anisotropic Medium 

AFCRL Report 1965 ( i n  p re s s )  

Kaufman 
Aeronomic Reactions Involving Hydrogen. A Review of  Recent Laboratory 
S t  udi  es 

Annales de G4ophysique ~ ~ 1 0 6 ,  1964 

Kaufman and J. R .  Kelso 
Rate Constant of t h e  Reaction 0 + 202 3 0 + 0 

Discussicns of t h e  Faraday Society s 2 2 ,  19th 
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F. A. Morse and F. Kaufman 
'Determination of Ground-State 0, N, H by Light Absorption and 
Measurement of Osc i l l a to r  Strengths 

Journal of Chemical Physics - 42:1785, 1965 

G .  H. Myers, F. Kaufman and D. M. Si lver  
The Quenching of NO2 Fluorescence 

Journal of Chemical Physics ( i n  press;  Jan. 1966) 

T. Nagata and S. Kokobun 
Relation between Geomagnetic Disturbances i n  the  Northern and 
Southern Polar Regions 

The Antarctic Record g . 9 2 4 ,  1961 

Takesi Nagata 
Polar Geomagnetic Disturbances 

Planetary and Space Science =:1395, 1963 

R. Maeda, T. Rikitake and T. Nagata 
Sudden Commencements of Geomagnetic Storms and Their Local I r regular-  
i t i e s  

Journal of Geomagnetism and Geoelectr ic i ty  - 17: 69, 1965 

W. L. P i l a n t  and L. Knopoff 
Observations of Multiple Seismic Events 

Bul le t in  of t h e  Seismological Society of America 54:19, 1964 - 
W. L. P i l an t ,  L. Knopoff and F. Schwab 

Transmission and Reflection of Surface Waves at a Corner. 3. 
Rayleigh Waves (Experimental ) 

Journal of Geophysical Research 69.291, 1964 

E. I. Salkovitz,  A. I. Schindler, N. G. Sakio t i s  and G. S. Ansell 
Ef fec ts  of Nuclear I r r ad ia t ion  upon the  Microwave Propert ies  of 
Certain F e r r i t e s  . I. Low Frequency Behavior 

In te rna t iona l  Union of Pure and Applied Physics i n  Electronics 
and Telecommunications, Volume 4 ,  P a r t  2, Academic Press,  Inc., 
New York (19601, pp. 808-815. 

N. G. Sakio t i s ,  E. I. Salkovitz and A. I. Schindler 
E f fec t s  of Nuclear Irradiation upon the Microwave Properties of 
Certain Fe r r i t e s .  11. Microwave Behavior 

In te rna t iona l  Union of Pure and Applied Physics i n  Electronics 
and Telecommunications, Volume 4, Par t  2, Academic Press,  Inc. ,  
New York (19601, pp. 816-823. 

J. Ferguson and E. I. Salkovitz 
30 4 Neutron-Di f f r a c t i  on Study of Pi le-Irradi  a ted Fe 

Naval Research Laboratory Report, July,  1961 

J. G. Booth, R. I. Jaffee and E. I. Salkovitz 
"he Mechanisms of the  Rhenium-Alloying Effect  i n  Group VI-A Metals 

Proceedings of t h e  5th Plansee Conference--Metals f o r  t h e  Space Age, 
Reutte, Austr ia ,  June 22-25, 1964. 
V e r l a g .  Vienna (1965 ) .  

(F. Benesovsky, ed. ) Springer- 
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K. Yagi 
' Experimental Petrology on Pyroclastic Flows 

Bulletin of the Volcano Society of Japan - 8 (II):13by 1964 
K. Yagi 

The System Acmite-Diopside and Its Bearing on the Stability Relations 
of Natural Pyroxenes of the Acmite-Hedenbergite-Diopside Series 

American Mineralogist 1965 (in press ) 

K. Y a g i  and K. Onuma 
The System CaMgSi2O6-CaTiAl2O6 with Special Reference to the 
Titanaugites 

Minerological Journal (in press) 

Edward C. Zipf Jr. 
Rocket Measurements of the Visible Dayglow 

Journal of Geomagnetism and Geoelectricity (in press) 


